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[57} ABSTRACT

A spray booth having a double bottomed inverted py-
ramidal portion with the vertex thereof truncated to
provide for the flow of air and collection of dust parti-
cles in which an air flow is provided interiorly of the
double wall to thereby provide a curtain of air in front
of the open portions of the spray booth and co-act
with the opening in the bottom to remove fine parti-
cles sprayed within the booth. Four sidewalls extend -
above the four sided pyramidal hopper, one-fourth of
which is open either as a complete missing sidewall of
missing panels from usually opposed sidewalls to ac-

", commodate the passage of product targets to be

coated. A T-shaped bottom connection appears on the
pyramidal inverted hopper for quick cleaning when
changing colors, and the passage of the air and parti-
cles to a filter bag chamber and thence to the suction
blower which may include a return system for closed
circuit operation.

8 Claims, 19 Drawing Figures
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1
SPRAY BOOTH AND SYSTEM
FIELD OF INVENTION

The present invention relates to a spray booth and
system, and more particularly that type of spray booth
which'is employed in electrostatic dry coating in which
the product target is sprayed ‘with an electrostatlcally
charged plurality of partrcles which are thereafter ﬁred
in an ‘oven to coat or *‘paint” the same.

DESCRIPTION OF PRIOR ART

The principal ‘prior art is well known, namely spray
booths for' solvent paint spraying: In-most such spray
booths four sides are” provided with one side being
open. One of the sides, usually the rear, may contain-a
plurality of baffles or filters to filter the solvent:and sol-
ids from the sprayed atmosphere and exhaust the same.
A’ Berridge-type spray booth has been Known, manu-
factured and sold in England, in which a rounded hop-
per is at the bottom of a three-sided unit in which the
front side is'open. In"the Berridge unit, when:used with
an'electrostatic dry powder gun, the majority of the air
in the area is drawn down across the face of the booth
opening into a 1 inch to 2 inch'duct opening across the
top of the lower half of the booth opening. This Y-
shaped duct is enclosed, except for the top opening,
and continués under the rounded bottom and up the
back wall where there is a small opening covered by a
baffle plate extended out from the opening-approxi-
mately 1 inch to utilize the remainder of the air to.draw
off the finer particles in the oversprayed powder. This
baffle plate does act as a buffer to the air so the part
being coated is not adversely effected by the air stream.
The duct continues up and into the cloth sleeve (not
bags) house. This house is attached and part of the
overall unit, cannot be moved, and takes up the entire
back of the spray booth. Thus one cannot mount guns
or manually spray from the back as well as the front.
This is a must when spraying large flat surfaces. Also
while spraying in the Berridge, the majority of the over-
sprayed powder particles will settle and build up in the
bottom of the booth: These bottom and rear panels
covering the duct are difficult to reach and lift out to
permit this build-up of powders to continue on to the
collection house. When spraying, the lighter powder
particles are carried into the collection house and when
one stops to clean out the heavier particles they are
carried to the collection house so one must mix the
powder particles before reusing. Also when removing
the side panels of the booth to permit a conveyor to be
used, there is no place to attach them to the front so
consequently the CFM (air to cloth ratio) is upset with
a loss of efficiency. Because of the possibility of operat-
ing the booth without side panels, a more powerful
motor and exhauster is used resulting in higher noise
levels.

SUMMARY

The invention is directed in one aspect to the provi-
“sion of a double bottomed: pyramidal inverted hopper

—
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in a spray booth generally having four sides, one of .

which is open, and separating the double bottom in
“such a fashion that around the four upper edges of the
inverted pyramidal bottom a uniform curtain wall of
moving air is directed downwardly into the chamber
thus defined between the two portions of the double
bottom. At the lower portion of the inverted pyramidal
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double bottom an opening is provided in closed circuit
relationship with a vacuum. or reduced pressure tube,
preferably connected to a T-shaped head adjacent the
bottom which' provides the vacuum or reduced pres-

. sure to generate the curtain wall as well as the T-shaped

unit providing for quick’ cleaning of the dust-which is
carried through the system. A flow: control canopy-: is
adjustably positioned above the opening at the bottom
of the hopper. The inner hopper is readily removable
for cleaning, as can also be the flow control canopy and
its support. '

The system includes the double bottomed hopper
and booth in combination with a bag collection system
with a removable hopper at the bottom and the bags
being readily . removable for shaking, cleaning, and
color changing; the vacuum being provided at the top
by a blower, the exhaust from which may be used in
closed circuit relationship with the booth.

One of the principal objects of the present invention
is to provide a. double bottomed spray booth in which
the recovery of electrostatic dry spray approaches 100
percent, and contamination is minimized'by a.curtain
wall of air.

A related and also important object of the invention
is to provide a double bottomed spray booth in which
the airflow is at the sidewall portions thereby rendermg
the center target area relatively free from air currents
and burbles, thus permitting an even and effective dis-
tribution of the dry spray electrostatic coating without
interference from the ambient air, including the factory
air at the open portion.

Still another object of the present invention is to pro-
vide a double bottomed spray booth and system which,
when changing from one color to another, can be read-
ily cleaned and made available for the new color with-
out contamination from the older, and yet preserve a
high percentage of recovery of that portion of the dry
coating which has not adhered to the target.

Still another object of the present invention is to pro-
vide a spray booth and system in which the parts are so
modularized that they can be flexibly located through-
out a plant site to not only accommodate the physical
confines of an existing plant for installation, but also
accommodate local codes with regard to exhaust sys-
tems and their respective locations.

Still another object of the present invention is to pro-
vide a spray booth and system of the character set forth
above which is readily disassembled for shipment, in-
herently low in cost, and yet high in recovery efficiency
and utilization effectiveness.

Another and more detailed object of the present in-
vention is to provide a spray booth which is readily
adaptable to existing oven and conveyor systems to
convert an existing operation from wet or solvent paint
spraying to dry electrostatic spraying and coating.

DESCRIPTION OF DRAWINGS

Further objects and advantages of the present inven-
tion will become apparent as the following description
proceeds, taken in conjunction with the illustrative
drawings in which:

FIG. 1 is a front elevation of an electrostatic spray
booth installation and powder collecting system.

FIG. 2 is a transverse sectional view taken through
section line 2—2 of FIG. 1 showing a single suspended
part.
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FIG. 3 is a transverse sectional view taken through
section line 3—3 of FIG. 1 looking downwardly on a
plurality of parts being run through the spray booth by
a conveyor, and illustrating the positioning of the
blockers.

FIG. 4 is an enlarged partially transverse cut-out view
taken through section line 4—4 of FIG. 3 showing the
blocker in place between the outer hopper and inner
hopper. '

FIG. 5 is a perspective view of the blocker.

FIG. 6 is an enlarged view of a modified spray booth
having a flat top or ceiling, illustrating partially the po-
sitioning of the spider support for the flow control
panel on the inner hopper.

FIG. 7 is a transverse sectional view taken through
section line 7—7 of FIG. 6 illustrating the position of
the canopy support hopper for removable insertion in
the inner hopper in the spray booth.

FIG. 8 is an enlarged transverse sectional view taken
through section line 8—8 of FIG. 6 illustrating in par-
ticular the bottom support for the mechanism for ad-
justably supporting the flow control canopy.

FIG. 9 is a front elevation, partially broken and par-
tially sectioned, of the spray booth illustrating the flow
control canopy and its relationship between the doubie
bottom unit, and its support in place.

FIG. 10 is an enlarged view, partially cut, showing the
flow control canopy and its upper and lower spides for
removal and control.

FIG. 11 is a bottom view of the bottom spider of the
flow control canopy support structure shown in FIG.
10.

FIG. 12 is a front elevation of the dust collector
showing the upper and lower cabinet portions.

FIG. 13 is an enlarged transverse sectional view of
the exhaust pipe from the spray booth and its connec-
tion to the lower portion of the dust or powder collec-
tor.

FIG. 14 is an enlarged transverse section of the dust
collector illustrating, in broken form, a single large bag
employed in the same for collecting the dust. v

FIG. 15 is an enlarged broken view taken from the
position shown at 15—15 in FIG. 14 illustrating the
hanger support for the upper hanger rod of the bag.

FIG. 16 is an enlarged partially broken view taken
from the opposite end of the bag support shown at
16—16 on FIG. 14.

FIGS. 17, 18, and 19 show details of the cell plate for
mounting the dust collecting bags.

DESCRIPTION OF ILLUSTRATIVE EMBODIMENT

Referring to FIG. 1, the general assembly of the spray
booth 10 will be observed. There it will be seen that the
spray booth 10 is mounted atop a plurality of legs 11,
and connected by means of a spray booth exhaust pipe
12 to a recovery cabinet 15. The spray booth legs 11
are secured by means of mounting gussets 14 to the
bottom of the spray booth upper cabinet 13, thereby
improving the portability of the unit. Similarly, the re-
covery cabinet 15 is supported on four legs 16, the
same being secured in place removably by means of the
mounting gusset 19. The recovery cabinet 15 has, at its
lower portion, a recovery hopper 18 in which the dust
ultimately collects, or the particles of paint. Atop the
recovery hopper 18 are a lower bag door 22 and an
upper bag door 23 which lead to the recovery bags 60,
to be explained in greater detail hereinafter. Further, it
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will be noted that an exhaust blower 20 is positioned at
an upper portion on the blower support 21, and con-
nected by means of a pipe, or direct connection to the
upper portion of the bag cabinet 17 to draw air from
around the bags, and then direct the same either by
means of a closed system back into the spray booth 10,
run the same through a further recovery unit or disper-
sion element into the plant environment, or deliver the
same to the outside, depending upon the preference of
the operator. Further to be observed is the cleaning cap
37 at the bottom of the T-shaped connector beneath
the hopper 25 on the spray booth 10 which assists in
cleaning out the exhaust pipe 12 and the balance of the
booth 10 when colors are being changed.

Referring now to FIG. 2, it will be seen that the upper
portion of the unit contains an inner hood 38 and an
outer hood 39. The target being sprayed by the spray
gun 45 is suspended from the top of the inner hood 28.
Alternatively, when a target 47 is positioned on a con-
veyor line 46, such as shown in FIG. 3, wall panels may
be removed and, to protect from air disturbance imme-
diately above the target 47, a blocker 26 is positioned
in the gap between the inner booth hopper bottom and
the outer hopper bottom. The blocker element, as
shown particularly in FIG. 4, is generally triangular in
cross section with a support lip 41 for removably secur-
ing the same in the gap between the outer hopper 25
and inner hopper 30 particularly as shown in FIG. 4,
While the blocker 26, as shown in FIG. §, appears to
be formed from a single piece of metal secured at the
support lip 41, it will be appreciated that various tech-
niques of forming the blocker 26 may be employed
and, indeed, the blocker may take varying configura-
tions. The principal function of the blocker, however,
must be to block out a particular area between the
inner hopper 30 and outer hopper 25 in accordance
with the particular job being run, and the air flow pres-
ent at that time.

Turning now to FIG. 9, it will be seen that a flow con-
trol canopy 27 is provided adjustably above the open-
ing at the bottom of the inner hopper 30. As illustrated
by the small arrows, the key purpose of the flow control
canopy 27 is to adjust the flow of air around the periph-
ery of the flow control canopy immediately above the
inner hopper 30, and more particularly above the inner
hopper 30 open bottom portion.

As will be observed also in FIG. 9, the inner hopper
30 is supported on a plurality of inner hopper support
studs secured to the inner face of the outer hopper 25.
The relative height, type of material employed, and
number of support studs depends on the size of the par-
ticular cabinet and the installation, and more particu-
larly the material employed in the inner hopper 30.
When the inner hopper 30 is made of lightweight alu-
minum, or plywood, it can be easily removed by one
man, or even a girl operator. To further facilitate the
removal of the inner hopper 30, the entire flow control
canopy construction is also rendered removable. For
example, it will be noted that an upper spider 29 is pro-
vided with a plurality of upper spider arms, here shown
in the form of a cross, the ends of which are tapered to
rest on the inner surface of the inner hopper 30. To
provide additional support, and alignment for the ad-
justment shaft 32, a lower spider 31 is provided at the
bottom portion of the shaft 32, and consists of four
lower spider arms 36, tapered at their ends to set on the
face of the inner hopper 30, and proportioned to rest
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exactly at the opening of the bottom of the inner hop-
per 30. Further to be observed, a set screw 34 is pro-
vided on a slide 33 which is bored to move up and down
the shaft 32, thereby permitting complete vertical ad-
.justment of the flow control canopy 27.

As'illustrated particularly in FIGS. 7 and 8, the flow
control canopy 27 has a pyramidal construction. This
pyramidal construction is positioned for parallel rela-
tionship to the pyramidal walls of the inner hopper 30.

It will be appreciated that a circular or conical canopy -

will also suffice, but provide irregular gaps.

The principal elements of construction of the spray
booth '10 are illustrated in FIG. 8. There it will be seen
that the side walls 43 are made up of a plurality of wall
panels 44, Each of the wall panels 44 is independently
removable from the side wall, and from the adjacent
panels. The construction and proportion of the unit is
so developed that three of the four sides should be
completely covered by the side wall panels 44. In vary-
ing applications, such as illustrated in FIG. 3 where a
conveyor runs through the unit, and more particularly
where one spray gun may be at the rear of the unit, it
may be desirable to remove one side wall panel from
each of two opposed sides to accommodate a conveyor.
This being the case, to maintain continuity of air flow,
the thus removed side wall panels 44 are most desirably
positioned in front of the spray booth 10. In addition,
should a spray gun 47 be positioned at the rear of the
unit, the side wall panel 44 removed from. the rear
should also be put in the front of the spray booth 10.
On such an application with three panels in the front,
room can still be left for spray guns in between the
same. In this fashion, as pointed out above, a wide vari-
ety of flexibility is provided both as to spray guns 47,
conveyor apparatus, and the like, and yet a simple rule
being followed, namely always use the same number of
side wall panels 44, which preserves continuity and pre-
determined air flow to achieve the undisturbed target
area for spraying, and yet the curtain wall for cleanli-
ness and efficient and effective recovery. When the
double walled hood 24 is employed such as shown in
FIGS. 1 and 2, the number of side panels may be re-
duced. In certain applications, where the ambient envi-
ronment is stable and relatively free of air current, the
side panels may be eliminated,

Also as pointed out above, one of the important fea-
tures of the present invention is the ease of cleaning the
spray booth 10 when color changes are required. This
is not to say that when a spray booth is set up for paint-
ing fire extinguishers, for example constant red, that
cleaning is also not required. The purpose of the double
bottom with the inner hopper bottom 30 being remov-
able along with the flow control canopy assembly,
makes the same easy for cleaning. Thus when the inner
hopper bottom 30 is out, it can be separately cleaned
by blowing, vacuum, and the like. The same applies to
the flow control canopy assembly. However, once the
inner hopper bottom 30 is out of place, the outer hop-
per bottom 25 can also be blown out, and the side walls
thereby discharging the balance of the residual powder
through the T-shaped connector 47 which leads to the
exhaust pipe 12, and by removal of the cleaning cap 37,
“this area can also readily be blown out and last traces
of various pigment and powders removed. It will be ap-
preciated, of course, that flushing the air through the
exhaust pipe 12 in the cleaning process will-automati-
cally pick up residuals, although vibrating the exhaust
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pipe 12, or even bounding the same, will also materially
assist in shaking loose any fugitive particles which are
to be forwarded to the recovery cabinet in the cleaning
process. Throughout the entire cleaning stage, even
when the inner hopper 30 is being removed as well as
the flow control canopy assembly 27, the collector -is
operated to provide a constant flow of air at all times
picking up fugitive particles of powder for delivery to
the recovery cabinet. The cleaning of the recovery cab-
inet, and its coordinated relationship between the spray
booth 10, and its cleaning will become more apparent
as the description of a typical recovery cabinet pro-
ceeds.

The recovery cabinet is generally shown in FIG. 12,
where it will be seen that a plurality of bags 60 (shown
in phanton lines in FIG. 12) are provided inside the bag
cabinet 17. The bag cabinet 17 is above a recovery
hopper 18 which may open through a recovery hopper
door 48 which discharges into a bin, or maybe a drawer
provided therebeneath, or other mechanical expedients
for receiving the particles. In addition, the recirculation
may be provided from the recovery hopper door 48
back to the receptacles which feed the electrostatic
guns 47.

As will be noted, there. is an upper bag door 23 and
a lower bag door 22. The access provided by the upper
and lower bag doors will become apparent hereinafter
as the description of bag removal and cleaning pro-
ceeds. Also to be noted, is the exhaust pipe 12 connec-
tion to the hopper 18, the T-shaped .connection 49
being illustrated in FIG. 13, the same being provided
with a cleaning cap 53 which is readily removable, and
permits further inspection of dirt areas, and the ingress
of air in cleaning for temporary periods to assist in the
removal of all particles.

Referring now to FIG. 18, it will be seen that the bag
60 is an oblong type bag. That is to say it is relatively
flat, and its width is several times its thickness, being
proportloned to fit over the bag mountmg collar 51
provided in the cell plate 50, as shown in FIG. 17. To
secure the lower open portion of the bag 60 to the cell
plate 50, the bag mounting collar 51 surrounds the bag
inlet 55, and. is provided at its upper portion with a
band locator 52. Then as the band 54 is apphed around
the lower portion of the bag 60 as illustrated in FIG, 14,
the bag 60 is secured in place at its lower portion in
pneumatic sealed relationship with the cell plate 50.

At its upper portion, the bag 60 is provided with a tu-

-bular seam 56 to receive the hanging rod 61. A hanging

rod support 62 is provided, and secured by means of a
support bolt 63 at its center portion to the upper por-
tion of the recovery cabinet. At each end of the support
62, as illustrated in FIGS. 15 and 16, means are pro-
vided for engaging the hanger rod 61. At one end of the
hanger rod 61, it is provided with a head 64 (see FIG.
16) and at the other end, a key shaped crotch 685 is pro- .
vided (see FIG. 15) so that upon insertion or removal
of the bag 60, the free end of the hanger rod 61 is re-
movably secured from the crotch 68, and then the bag
upper portion slid over the rod, and removed, or indeed
it may be shaken to drop off caked particles into the
hopper, and thereby upgrade its efficiency, or alterna-
tively clean the same for the use of a different powder.
Because of the significant over capacity available
through the large size bags &0, it will be appreciated
that various ones or indeed all but one of the bag inlets
55 may be capped. This is highly desirable where the



3,777,706

7

unit may be operating with three or four colors, for
short periods throughout a single production day.
Therefore a bag may be kept for each of the particular
colors, with the other inlets 55 capped while that par-
ticular color is being run. When another color is
switched to, the other bag may be placed in position
while the inner and outer hopper and flow control can-
opy are removed for cleaning the spray booth. On the
other hand, if the bags are to be sent out for processing
and cleaning between colors, additional single bags can
be readily positioned in place by means of the quick at-
tach bag bottom band 54, and the support rod 61.
Therefore various flexible elements are provided with
regard to the cleaning of the bags, the changing of the
bags, and the processing of various colors to the end
that the down time between colors, or required be-
tween cleanings, is minimized and the manual effort as
well as time for accomplishing the changes is held to a
minimum. The above advantages are further high-
lighted when it will be appreciated that some times the
spray booths and recovery chambers are used in the
course of one day for running varying samples. At this
time the operator may choose not to clean his spray
booth or his recovery hopper or indeed remove or re-
place the bags 60. Thus two or three sprays of one color
of red are provided on targets followed closely thereaf-
ter by yellow, green, blue, and a whole host of colors.
At the end of the day, the entire spray booth is cleaned
and disassembled, the collector hopper removed, and
the contents disposed of, and the single bag 60 re-
moved and cleaned. The following day, on the other
hand, may be a high production run of just one color.
In order to maintain effective recovery throughout the
day, all six of the recovery bags 60 may then be in-
stalled and used for the entire day. Thus it becomes ap-
parent that the purpose principally for the cell plate 50,
and the plurality of bags 60 with their quick change
hangers, is to provide the flexibility for short job runs,
or long production runs, all consistent with minimized
down time for cleaning.

Although particular embodiments of the mvennon
have been shown and described in full here, there is no

intention to thereby limit the invention to the details of

such embodiments. On the contrary, the intention is to
cover all modifications, alternatives, embodiments, us-
ages and equivalents of a spray booth and system as fall
within the spirit and scope of the invention, specifica-
tion and the appended claims.
What is claimed is:
1. A spray booth, comprising in combination,
a body portion having walls,
vertical panels on said walls being removable to
thereby expose the interior at an opening for the
insertion of a spray gun and product targets to be
sprayed,
an inverted double bottomed pyramidal hopper join-
ing at its upper edges to the side walls of the afore-
said body,
the inner bottom términating at its upper portion in
spaced relationship to the outer bottom of said
doubled walled inverted pyramidal hopper thereby
defining between said bottoms a chamber through
which air can pass,
an open vertex at the bottom portion of said inverted
pyramidal double bottomed hopper,
equilateral openings in the upper portion of said dou-
ble bottomed hopper to thereby provide for the
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passage of air in a uniform curtain wall to deliver
the same as well as accumulated dust to the bottom
of said inverted pyramidal double bottomed hop-
per,

a conduit positioned in pneumatlcally communicat-
ing cooperation with the lower portion of said in-
verted double bottomed pyramidal hopper to
thereby, under reduced pressure, cause air to come
in through the opening in the center of said in-
verted double bottomed pyramidal hopper as well
as around the equilateral edges where the upper
portion of said hopper joins the side walls,

and means for securing a target for the electrostatic
deposition of powder within said spray booth,

whereby when the target is positioned within the spray
booth a curtain wall of air is provided to flow down into
the chamber defined between. the double bottom of
said inverted pyramidal hopper.

2. In the spray booth of claim 1 above,

a T-shaped connector at the lower portion of said in-
verted pyramidal hopper providing a reclosable
opening through which air can be blown to thereby
accelerate the cleaning of spray particles therefrom
when the operation of the booth is shifted from one
color to another or otherwise requires intermittent
cleaning.

3. In the spray booth of claim 1 above,

a flow control canopy provided immediately above
and in overlying relationship to the open vertex at
the bottom of said inverted pyramidal double
walled hopper.

4, In the spray booth of claim 3 above,

said flow control canopy being pyramidal in shape,
and supported above the opening at the bottom of
said double walled inverted pyramidal hopper,

said canopy being proportioned to define an adjust-
able opening between its edges and the base of the
inverted pyramidal double walled hopper of ap-
proximately the thickness of the opening provided
about the upper edge of the inverted pyramldal
hopper.

8. In the spray booth of claim 4 above,

said canopy being supported by a pair of spiders, one
at the bottom and one at the top,

whereby the same is held in place by gravity and easily
removable.

6. A spray booth and system for use in electrostatic

dry spraying comprising, in combination,

a booth having a plurality of side walls,

an inverted double bottomed pyramidal hopper at
the lower portion of said booth having an opening
at its lower portion,

means communicating pneumatically with the lower
portion opening of said inverted double bottomed
inverted pyramidal hopper to thereby provide a
curtain wall around the periphery of said inverted
hopper at its upper portion,

a bag extractor having a lower recovery hopper

said pneumatic communicating means which com-
municates with the bottom of said inverted hopper
communicating directly into said recovery hopper,

a plurality of porous bags removably secured to a baf-
fle plate positioned above said recovery hopper,

a plenum chamber in which said bags are located
under negative pressure,
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a blower having an inlet and exhaust, the said inlet said plenum chamber being defined by a cell plate at
being at reduced pressure to thereby provide a par- the bottom,
tial vacuum, said cell plate having longitudinal bag inlets,
connector means in pneumatic communication with a bag closed at the upper end by a tubular seam with
said blower inlet and the bag chamber defined s the open end conforming to the longitudinal inlets
above, . ) ) in the cell plate,
an exhaust from said blower directed in controlled and a hanger at the top of the plenum chamber hav-
relationship to the spray booth, ing a removable bar for passing through the bag

whereby a curtain wall of air is provided at the base of
said booth in combination with the opening at the bot- 10
tom portion of said inverted double bottomed pyrami-
dal hopper to collect and deliver the unused particles
of coating into the recovery hopper and on the interior

seam for supporting the bag removably in the ple-
num chamber. _

8. In the spray booth system of claim 6,

a double walled hood above the double bottomed

surface of the bags and whereby upon shaking of said hopper, . ) )
bags at a time when the booth is shut down or color is 15 and pneumatic conduit means connecting said
changed, the unused particles are available for collec- blower exhaust to said hood thereby creating a pos-
tion and recycling in the electrostatic spray operation. itive curtain wall of air.

7. In the spray booth system of claim 6, * ok ok kX
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